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(57)Abstract: (ummmwn) 
PROBLEM TO BE SOLVED: To reproduce the 
controllability of NOx storage catalyst while restraing 
the generation of the smell by the discharge of the 
exhaust gas containing hydrogen sulfide(H2S) to the 
atmosphere. 

SOLUTION: An electronic control unit modulates the 
target air fuel ratio so that the target air fuel ratio 
takes a rich side value and lean side value altenately, 
when a H2S discharge speed estimated based on an 
engine operation state exceeds a judge value (S6, 
S9). Consquently, the exhaust air fuel ratio is 
modulated to the rich side and lean side by nearly 
making the theoretical air fuel ratio to a standard. 
When the exhaust air fuel ratio is the rich side the 
sulfur amount adhered to NOx storage catalyst is removed and the controllability of NOx 
storage catalyst is reproduced and when the exhaust air fuel ratio is the lean side, the 
generation of H2S from the sulfur amount discharged from NOx storage catalyst as well as 
the generation of the smell are restrained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The NOx occlusion catalyst equipment which emits NOx which carried out occlusion 
while it was prepared in an internal combustion engine's flueway, and carrying out occlusion of NOx 
in exhaust gas, when an exhaust air air- fuel ratio was the Lean air-fuel ratio when an exhaust air air- 
fuel ratio is theoretical air fuel ratio or a rich air- fuel ratio, An air- fuel ratio fluctuation means to 
fluctuate an exhaust air air-fuel ratio to the rich and Lean side on the basis of theoretical air fuel ratio 
mostly, The exhaust emission control device of the internal combustion engine characterized by 
having the control means which operates the above-mentioned air- fuel ratio fluctuation means based 
on the emission rate of the hydrogen sulfide from the above-mentioned NOx occlusion catalyst 
equipment presumed based on the above-mentioned internal combustion engine's operational status. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates NOx catalyst equipment to a refreshable 
exhaust emission control device about an internal combustion engine's exhaust emission control 
device, controlling the odor by the hydrogen sulfide in exhaust gas (H2S). 
[0002] 

[A related background technique] The occlusion mold NOx catalyst is put in practical use in order to 
purify NOx in a lean combustion internal combustion engine's exhaust gas, but with this kind of 
catalyst, since occlusion also of the sulfur component in exhaust gas (S component) is carried out on 
a catalyst in case occlusion of NOx in exhaust gas is temporarily carried out on a catalyst at the time 
of Lean operation of an internal combustion engine, the problem (S poisoning) that the NOx 
purification engine performance of a catalyst falls arises. 

[0003] Then, while raising the temperature of the occlusion mold NOx catalyst carried out S 
poisoning, S component in which occlusion was carried out to the catalyst by Lycium chinense into 
reducing atmosphere in the catalyst is made to secede from a catalyst, and recovering the purification 
effectiveness is known. However, according to such technique, when S component is made to emit 
from an occlusion mold NOx catalyst, H2S are generated, and the new problem that an odor occurs 
arises. 

[0004] With the technique given in JP,8-294618,A, in order to solve this problem, while arranging a 
downstream catalytic converter on the lower stream of a river of an occlusion mold NOx catalyst, the 
air- fuel ratio perturbation which fluctuates an air-fuel ratio by turns in a rich region and the Lean 
region on the basis of theoretical air fuel ratio was performed, the downstream catalytic converter 
performed capture and oxidation of H2S, and emission to the atmospheric air of H2S is controlled. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the H2S emission rate at the time of H2S 
being emitted from an occlusion mold NOx catalyst changes with the amounts of occlusion and 
engine operational status of S component of an NOx catalyst a lot, therefore an air- fuel ratio 
perturbation is performed regardless of engine operational status, the capture and oxidation of H2S 
by the downstream catalytic converter are not fully performed, but it has a possibility that a lot of 
H2S may be emitted into atmospheric air, and an odor may occur. 

[0006] It aims at offering the exhaust emission control device which can reproduce NOx occlusion 
catalyst equipment from S poisoning, this invention controlling certainly emission into the 
atmospheric air of a hydrogen sulfide (H2S), and preventing generating of an odor. 
[0007] 

[Means for Solving the Problem] Based on the hydrogen-sulfide emission rate from the NOx 
occlusion catalyst equipment presumed based on engine operational status, an air- fuel ratio 
fluctuation means operates under control of a control means, and the exhaust emission control device 
concerning invention according to claim 1 is characterized by fluctuating an exhaust air air-fiiel ratio 
to the rich and Lean side on the basis of theoretical air fuel ratio mostly by this actuation. 
[0008] In the exhaust emission control device concerning invention according to claim 1 Although 
an exhaust air air-fuel ratio is emitted from NOx occlusion catalyst equipment SUTOIKIO or when 
rich and, as for the sulfur component in the exhaust gas by which occlusion was carried out to NOx 
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occlusion catalyst equipment with NOx (S component), a hydrogen sulfide (H2S) is generated from 
this emission S component when an exhaust air air- fuel ratio is Lean In case a hydrogen sulfide is 
generated and emitted, according to the hydrogen-sulfide emission rate presumed based on engine 
operational status, an air- fuel ratio fluctuation means can operate under control of a control means. 
And an exhaust air air- fuel ratio is mostly changed by turns to the rich and Lean side on the basis of 
theoretical air fuel ratio by actuation of an air- fuel ratio fluctuation means. 

[0009] During actuation of an air-fuel ratio fluctuation means, if a hydrogen sulfide is emitted and an 
exhaust air air-fuel ratio becomes Lean while an exhaust air air- fuel ratio is rich, emission of a 
hydrogen sulfide will no longer be performed. That is, a hydrogen sulfide will be emitted 
intermittently and the average value of the emission rate decreases considerably compared with the 
case where continuation emission of a hydrogen sulfide is permitted without fluctuating an exhaust 
air air- fuel ratio to the rich and Lean side. Here, a hydrogen-sulfide emission rate is closely 
connected with the hydrogen-sulfide concentration in exhaust gas, and hydrogen-sulfide 
concentration is closely connected with the degree of the odor accompanying discharge of a 
hydrogen sulfide. Thus, the problem of generating of the odor accompanying [ can control a 
hydrogen-sulfide emission rate by fluctuating an exhaust air air- fuel ratio by turns to the rich side 
and Lean side, when there is a possibility that it may correspond to the degree of an odor while a 
hydrogen-sulfide emission rate changes with engine operational status, and a hydrogen-sulfide 
emission rate may increase in this invention, and an odor may become strong, can weaken an odor, 
and ] discharge of a hydrogen sulfide can be eased to dissolution or large width of face. On the other 
hand, as an average, since an exhaust air air-fuel ratio is held at the value near the theoretical air fuel 
ratio, it can reproduce the purification capacity of NOx occlusion catalyst equipment. That is, 
playback of NOx occlusion catalyst equipment will be performed in this invention, an air- fuel ratio 
fluctuation means operating based on the hydrogen-sulfide emission rate which changes with engine 
operational status, and preventing generating of the odor by emission of a hydrogen sulfide. 
[0010] In invention according to claim 1, preferably, when the hydrogen-sulfide emission rate from 
NOx catalyst equipment is larger than a predetermined value, an air-fuel ratio fluctuation means is 
operated. In this case, when a hydrogen-sulfide emission rate exceeds a predetermined value, 
generating of an odor which exceeds the odor degree corresponding to the predetermined value of a 
hydrogen-sulfide emission rate is beforehand prevented by operating an air- fuel ratio fluctuation 
means and reducing a hydrogen-sulfide emission rate. 

[001 1] The exhaust emission control device concerning invention according to claim 1 is preferably 
equipped further with an air- fuel ratio, fixed means to maintain an exhaust air air- fuel ratio to 
theoretical air fuel ratio or a rich air-fuel ratio over a predetermined period, and a control means 
operates an air- fuel ratio fixed means, when the hydrogen-sulfide emission rate from NOx occlusion 
catalyst equipment is small. In this suitable mode, if an exhaust air air-fuel ratio turns into theoretical 
air fuel ratio or a rich air- fuel ratio by actuation of an air- fuel ratio fixed means, S component by 
which occlusion was carried out to NOx occlusion catalyst equipment will be emitted, S poisoning of 
NOx occlusion catalyst equipment will be mitigated by this, and that purification engine 
performance will be recovered. Moreover, since the actuation is restricted when a hydrogen-sulfide 
emission rate is small although a part for S ** as a result and a hydrogen sulfide are emitted by 
actuation of an air-fuel ratio fixed means, there are few possibilities that an odor may occur during 
actuation of an air-fuel ratio fixed means. Furthermore, since theoretical-air-fuel-ratio operation or 
rich air-fuel ratio operation of an internal combustion engine by actuation of an air-fuel ratio fixed 
means is restricted to a predetermined period, there are few possibilities of causing fuel consumption 
aggravation. 
[0012] 

[Embodiment of the Invention] Hereafter, the internal combustion engine equipped with the exhaust 
emission control device of 1 operation gestalt of this invention is explained. In addition to the fuel 
injection like an inhalation-of-air line, the internal combustion engine of this operation gestalt 
consists of injection mold jump-spark-ignition type serial 4-cy Under gasoline engines in a cylinder 
which can be carried out if needed in the fuel injection like a compression stroke or an expansion 
line, the fuel-injection mode in this injection mold engine in a cylinder changes to versatility 
according to change of an engine operation region, the air-fuel ratio of gaseous mixture changes 
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ranging from the super-RIN air- fuel ratio to a rich air-fiiel ratio in connection with this, and 
improvement in fuel consumption and an exhaust air property is achieved, generating necessary 
engine power. Although this kind of injection mold engine in a cylinder is conventionally well- 
known, it explains simple hereafter. 

[0013] As shown in drawing 1 , the electromagnetic fuel injection valve 6 is attached in the cylinder 
head 2 of an engine 1 with the ignition plug 4 for every gas column. It connects with a fuel supply 
system (illustration abbreviation) with a fuel tank, a low voltage fuel pump, and a high-pressure fuel 
pump through a fuel pipe, and a fuel injection valve 6 can inject the fuel in a fuel tank now directly 
by desired fuel pressure in a combustion chamber 8 from a fuel injection valve 6. 
[0014] A suction port is formed in the abbreviation erection direction for every gas column at the 
cylinder head 2, and each suction port is open for free passage at the end of an inlet manifold 10. 
Throttle sensor 11a which detects throttle opening thetath is prepared in the throttle valve 1 1 
prepared in the other end side of an inlet manifold 10. Moreover, an exhaust air port is formed in an 
abbreviation horizontal direction for every gas column at the cylinder head 2, and each exhaust air 
port is open for free passage at the end of an exhaust manifold 12. 

[0015] The elevated-temperature sensor 16 which a muffler (not shown) is connected to an exhaust 
manifold 12 through an exhaust pipe (flueway) 14, and detects an exhaust-gas temperature to an 
exhaust pipe 14 is formed. The exhaust emission control device of this operation gestalt has the 
small contiguity three way component catalyst 20 which approached the engine 1 and was allotted in 
the exhaust pipe 14, and exhaust air purification catalyst equipment 30 arranged in the exhaust pipe 
14 on the lower stream of a river of the contiguity three way component catalyst 20. Exhaust air 
purification catalyst equipment 30 has occlusion mold NOx catalyst (NOx occlusion catalyst 
equipment) 30a and three way component catalyst (H2S release-inhibiting catalyst equipment) 30b 
allotted to the lower stream of a river. A reference mark 32 expresses the NOx sensor 32 which is 
arranged on the lower stream of a river of three way component catalyst 30b, and detects NOx 
concentration. 

[0016] The catalyst kind and barium (Ba) with which occlusion mold NOx catalyst 30a consists of 
noble metals, such as platinum (Pt) and a rhodium (Rh), The function which once sets NOx to nitrate 
X-N03, and carries out occlusion in an oxidizing atmosphere including the NOx occlusion agent 
which consists of alkali metal and alkaline earth metal, such as a potassium (K), It has the function to 
which N2 (nitrogen) etc. is made to return NOx into the reducing atmosphere in which CO mainly 
exists. Occlusion of the oxide SOx of not only NOx but the sulfur component contained in exhaust 
gas is carried out to this occlusion mold NOx catalyst 30a as sulfate X-S04, such as a barium sulfate 
BaS04. As shown in the following reaction formula, this sulfate X-S04 turns into S02, when 
occlusion mold NOx catalyst 30a is exposed to reducing atmosphere, and a hydrogen sulfide (H2S) 
is generated in this case. 

[0017] Although the so-called compulsive S purge which makes gaseous mixture rich is periodically 
carried out while planning removal of a sulfate and raising whenever [ NOx catalyst temperature ] 
generally since that NOx purification effectiveness will fall if the sulfate has adhered to BaS04+CO- 
>BaC03+S02S02+H2 ->H2 S+02NOx catalyst 30a, H2S which release a nasty smell in this case 
are generated. Moreover, since whenever [ NOx catalyst temperature ] goes up while an engine 1 is 
operated with a rich air- fuel ratio when an engine 1 is operated like [ at the time of climb way transit 
of a car, and acceleration operation ] in a heavy load region, from a sulfate, S02 ****s, and is 
emitted and H2S are generated in connection with this (nature S purge). 

[0018] The amount of generation of H2S becomes so large that the coating weight of the sulfate (S 
component) to NOx catalyst 30a increases so that clearly from the above-mentioned reaction 
formula. There is it compared with the case of a three way component catalyst, many the coating 
weight of occlusion, i.e., amount, of S component to an NOx catalyst, and it has the inclination for a 
lot of H2S to be generated, in the exhaust emission control device equipped with the NOx catalyst. 
With this operation gestalt, the nickel oxide as an H2S release-inhibiting agent is added to three way 
component catalyst 30b in order to control emission of H2S to the atmospheric air under compulsive 
S purge and nature S purge. Three way component catalyst 30b which this nickel oxide acts so that 
H2S emitted from NOx catalyst 30a may be made to convert into a nickel sulfide as shown in the 
following reaction formula, therefore comes to add nickel oxide will do so the function which carries 
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out occlusion of H2S. H2S by which **** occlusion was carried out react with oxygen in an 
oxidizing atmosphere, and are converted and emitted to S02 with few odors. 
[0019] Although the H2S occlusion capacity of three way component catalyst 30b increases so that 
from the reaction formula of the H2 S+NiO->NiS+02NiS+3/2*02 ->NiO+S02 above, and there are 
many additions of the nickel oxide to three way component catalyst 30b, on the other hand, there is 
an inclination for the 3 yuan function of three way component catalyst 30b to fall. 
[0020] With this operation gestalt, lOg or more per capacity of 11. of three way component catalyst 
30b of lower limits of the addition of nickel oxide is preferably set to the value of 15g or more in 
order to collateralize H2S occlusion capacity which makes occlusion of H2S possible, also when 
H2S are emitted so much from NOx catalyst 30a. Moreover, 35g or less of upper limits of the 
addition of nickel oxide is preferably set to the value of 25g or less in order to stop to what can 
permit the fall of the 3 yuan function of three way component catalyst 30b. In addition, it can replace 
with nickel oxide, nickel may be added, and the bound value of the addition of nickel can be 
calculated by converting into the bound value of a nickel oxide addition in this case. Furthermore, 
Pd, Mn, Fe, Zn, Co, Cu, etc. may be used as an H2S release-inhibiting agent. Although the addition 
of an H2S release-inhibiting agent differs in the suitable value since H2S release inhibiting changes 
with classes of additive, the value of 30% thru/or 300% of within the limits is suitable for it at the 
mole ratio to an NOx occlusion agent addition. 

[0021] According to the exhaust emission control device of this operation gestalt constituted as 
mentioned above, also in the time of the cold starting of an engine 1 etc., the contiguity three way 
component catalyst 20 is activated promptly, and exhaust air purification is performed, and occlusion 
of NOx is carried out by NOx catalyst 30a at the time of the Lean combustion operation of an engine 
1 . Furthermore, at the time of the nature S purge accompanying the engine operation in a heavy load 
region, occlusion of the H2S emitted from NOx catalyst 30a is carried out by three way component 
catalyst 30b of NiO addition in the form of NiS, and discharge of H2S into atmospheric air is 
controlled. 

[0022] Operation of compulsive S purge (sulfur component emission control to which emission of S 
component from an NOx catalyst is generally urged) of it is attained so that the exhaust emission 
control device of this operation gestalt may maintain the necessary NOx purification effectiveness of 
NOx catalyst 30a. This compulsive S purge is carried out under control of the control means of an 
exhaust emission control device. With this operation gestalt, the electronic control unit (ECU) 40 
which manages the operation control of an engine 1 has the function of this control means 
simultaneously. 

[0023] ECU40 is equipped with an I/O device, storage (ROM, RAM, nonvolatile RAM, etc.), a 
central processing unit (CPU), a timer counter, etc., the various sensors of throttle sensor 11a, the 
crank angle sensor 13, the elevated-temperature sensor 16, and NOx sensor 32 grade are connected 
to the input side, and the ignition plug 4 and the fuel injection valve 6 grade are connected to the 
output side. 

[0024] In relation to engine operation control, ECU40 calculates fuel oil consumption, ignition 
timing, etc. while choosing fuel-injection mode based on the detection information inputted from 
various sensors. For example, based on throttle opening information thetath from throttle sensor 11a, 
and the engine-speed information Ne detected based on the crank angle information from the crank 
angle sensor 13, the target cylinder internal pressure (target mean effective pressure Pe) 
corresponding to an engine load is called for, and fuel-injection mode is set up according to this 
target mean effective pressure Pe and the engine-speed information Ne. And fuel oil consumption is 
determined based on the target air- fuel ratio (target A/F) set up from the target mean effective 
pressure Pe and an engine speed Ne. 

[0025] With this operation gestalt, the H2S release-inhibiting control routine shown in drawing 2 is 
carried out by ECU40, and is made to perform compulsive S purge by this control routine. In 
addition, although Air Fuel Ratio Control for an NOx purge is carried out under control of ECU40, 
this Air Fuel Ratio Control is conventionally well-known, and omits the explanation. It is 
distinguished in the H2S release-inhibiting control routine of drawing 2 whether S purge conditions 
are satisfied (step SI), various S purge conditions can distinguish formation of S purge conditions, 
when the sum total execution time of the Lean combustion operation from the time of it being alike 
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and the last compulsive S purge being completed that it can set up reaches predetermined time. 
When the estimate Qs of SOx by which occlusion was carried out to NOx catalyst 30a reaches the 
specified quantity, he is trying to distinguish formation of S purge conditions with this operation 
gestalt. 

[0026] The amount Qs of presumed SOx occlusion is calculated for example, from a degree type (1) 
in this S purge condition distinction. 

Qs= Qs(n-l)+deltaQf-K-Rs -- (1) K=K1, K2, K3 - (2) Rs=alpha-R 1, R2, dT - (3) Here, as for Qs 
(n-1), the last value of the amount of presumed SOx occlusion and deltaQf show the amount of fuel- 
injection addition per execution cycle of this control routine. 

[0027] K is a correction factor calculated from the above-mentioned formula (2), and is expressed 
with the product of three S poisoning multipliers Kl, K2, and K3 which expresses the poisoning 
degree according to each of Teat whenever [ S content / in air-fuel ratio A/F and a fuel /, and catalyst 
temperature ]. Rs shows the amount of emission S per control-routine execution cycle, and is 
calculated from the above-mentioned formula (3). alpha is a rate of emission per unit time amount 
(set point) among a formula (3), dT shows the execution cycle of a fuel-injection control routine, and 
Rl and R2 show the emission capacity multiplier according to each of Teat and air- fuel ratio A/F 
whenever [ catalyst temperature ]. 

[0028] Teat is calculated whenever [ catalyst temperature ] by amending the exhaust-gas temperature 
detected by the elevated-temperature sensor 16 using the correction factor and the exhaust air rate of 
flow which were read from the temperature compensation map (illustration abbreviation). A 
temperature compensation map is beforehand set up by experiment etc., and amendment with Teat 
and an exhaust-gas temperature is given in this temperature compensation map with the function of 
the target mean effective pressure Pe and the engine-speed information Ne whenever [ catalyst 
temperature / at the time of a stationary ]. 

[0029] When formation of S purge conditions is distinguished at step SI, it is started after the timer 
which measures the elapsed time from S purge mode setting point in time is reset, while S purge 
mode is set up (step S2). And it is distinguished whether the increment degree of an H2S emission 
rate, i.e., H2S concentration to time amount, has exceeded the predetermined value (step S3). 
[0030] Although an H2S emission rate may be detected from the actual H2S emission rate 
information detected by the sensor, he is trying for engine-speed Ne, the target mean effective 
pressure Pe, and 1 inhalation-of-air line to presume an H2S emission rate with this operation gestalt 
based on the engine operation condition expressed with functions, such as Teat, an exhaust-gas 
temperature, and engine-coolant water temperature, whenever [ neighboring inhalation air content 
A/N, vehicle speed, and catalyst temperature ]. 

[0031] That is, the experiment which finds the H2S emission rate in various engine operation 
conditions is conducted, and based on an experimental result, a map is created beforehand and stored 
in the storage of ECU40. And the H2S emission rate according to an engine operation condition will 
be found from this map during the engine operation under control of ECU40. Although illustration is 
omitted, generally in a map, an engine operation condition and an H2S emission rate are associated 
so that an H2S emission rate may increase along with the rise of Teat or an exhaust-gas temperature 
whenever [ increase and catalyst temperature ]. [ of an engine speed Ne or an engine load (the target 
mean effective pressure Pe, inhalation air content A/N) ] 

[0032] The predetermined value for the judgment of an H2S emission rate is set as the value 
(henceforth threshold value) corresponding to the lower limit of H2S concentration for which people 
who are near the outlet of an exhaust pipe 14 are made to sense the odor of H2S. This threshold 
value changes especially according to the vehicle speed. That is, even if H2S are emitted from an 
exhaust pipe 14 at the time of car transit, H2S will be promptly diffused into atmospheric air, and the 
threshold value which senses an odor becomes comparatively high. On the other hand, at the time of 
a car transit halt, it is hard to diffuse H2S, and threshold value becomes a small thing. Therefore, it is 
desirable to set up the predetermined value of an H2S emission rate according to the vehicle speed, 
and with this operation gestalt, he map-izes beforehand threshold value expressed as a function of 
the vehicle speed, and is trying to read the threshold value which becomes settled according to the 
vehicle speed from a map (illustration abbreviation). However, carrying out an adjustable setup of 
the predetermined value of an H2S emission rate may use a fixed value rather than it is 
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indispensable. 

[0033] Generally, if it is immediately after S purge mode setting, an H2S emission rate does not 
exceed a predetermined value, but the distinction result in step S3 is denied (No). Thus, when the 
requirements that an H2S emission rate is small are satisfied, S purging operation is performed (step 
S4). In S purging operation, target A/F is set as a predetermined rich air-fiiel ratio (for example, 12), 
and rich air-fuel ratio operation is carried out in order to expose occlusion mold NOx catalyst 30a to 
reducing atmosphere, and let an exhaust air air- fuel ratio be a rich air- fuel ratio. Moreover, the lag of 
the ignition timing is carried out, exhaust gas temperature is raised and, thereby, the temperature up 
of the NOx catalyst 30a is carried out. By the engine operation in such a rich air- fuel ratio, the 
incomplete combustion of a fuel happens, the carbon monoxide and hydrocarbon of a sulfur oxide 
SOx required for removal are generated so much, NOx catalyst 30a is supplied, and S purge is 
conjointly promoted with the rise of whenever [ accompanying the exhaust air temperature rise by 
lag control of ignition timing / NOx catalyst temperature ]. 

[0034] With this operation gestalt, fuel oil consumption is determined by ECU40 based on target A/F 
set up as mentioned above, and the closing motion drive of the fuel injection valve 6 is carried out 
according to the driving signal corresponding to this fuel oil consumption, and an inhalation air 
content is adjusted if needed. Therefore, an air-fuel ratio fixed means to maintain an exhaust air air- 
fuel ratio to theoretical air fuel ratio or a rich air- fuel ratio over a predetermined period with the 
timer of built-in in the control bulb element (illustration abbreviation) and ECU40 concerning 
ECU40, a fuel injection valve 6, and inhalation air content adjustment will be constituted. 
[0035] Now, although H2S will be generated under a rich air-fuel ratio if emission of SOx 
progresses by advance of S purge, H2S are converted into a nickel sulfide with the nickel oxide 
added by three way component catalyst 30b prepared in the lower stream of a river of NOx catalyst 
30a. Thus, since occlusion of H2S is carried out to three way component catalyst 30b, H2S 
concentration in the exhaust gas emitted into atmospheric air is reduced. 

[0036] With reference to the time amount with the passage of time by the timer started at step S2, it 
is judged following step S4 concerning S purging operation whether S purge mode was maintained 
over predetermined time (predetermined period) (step S5). If S purge maintenance time amount does 
not fulfill predetermined time, it judges that S component removal from NOx catalyst 30b is not 
fully performed, and returns to step S3. In addition, the judgment of termination of S purging 
operation may judge as conditions that the amount Qs of presumed SOx occlusion becomes below 
the specified quantity. 

[0037] Although occlusion of the H2S generated with reduction of S component in NOx catalyst 30a 
as mentioned above is carried out to three way component catalyst 30b, an H2S emission rate may 
increase temporarily during S purging operation by the reasons of there being many amounts of S 
components by which occlusion was carried out to NOx catalyst 30a. In this case, the change to H2S 
release-inhibiting operation from S purging operation is performed so that it may reduce an H2S 
emission rate, if it is distinguished at step S3 that the H2S emission rate exceeded the predetermined 
rate (step S6). 

[0038] In this H2S release-inhibiting operation, target A/F is modulated by ECU40 bordering on 
theoretical air fuel ratio. Namely, as shown in drawing 3 , target A/F is set as 1st target A/F by the 
side of rich, or 2nd target A/F by the side of Lean by turns for every predetermined period Tcycle. 
Here, 1st and 2nd target A/F is set as a value which makes S purge a promotion possible value (for 
example, SURAITO rich about 14.3 or about 12 by the side of rich), respectively in the average 
value of target A/F under H2S release-inhibiting operation. And fuel oil consumption is determined 
by ECU40 based on target A/F set up by carrying out in this way, and the closing motion drive of the 
fuel injection valve 6 is carried out according to this fuel-oil-consumption data, and an inhalation air 
content is adjusted if needed. Therefore, ECU40 constitutes an air-fuel ratio fluctuation means to 
fluctuate an exhaust air air- fuel ratio by turns to the rich and Lean side on the basis of theoretical air 
fuel ratio mostly with the control bulb element (illustration abbreviation) concerning a fuel injection 
valve 6 or inhalation air content adjustment. 

[0039] The above-mentioned H2S release-inhibiting operation plans to utilize for the maximum the 
H2S occlusion and the emission function of the nickel oxide added by three way component catalyst 
30b. That is, before the H2S occlusion operation (H2 S+NiO->NiS+02) by the nickel oxide in rich 
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air-fuel ratio operation (reducing atmosphere) is saturated, H2S by which occlusion was carried out 
to a change and three way component catalyst 30b in the form of a nickel sulfide are converted into 
S02 with few odors from rich air- fuel ratio operation to the Lean air-fuel ratio operation (oxidizing 
atmosphere) (NiS+3 / 2*02 ->NiO+S02). 

[0040] In addition, it replaces with the above-mentioned A/F modulation which changes an air- fuel 
ratio a predetermined period between a rich air- fuel ratio and the Lean air-fuel ratio, and may be 
made to carry out rich air- fuel ratio operation covering predetermined rich-ized time amount, and the 
Lean air- fuel ratio operation covering the predetermined Lean-ized time amount by turns. In this 
case, it is desirable that saturation time and the emission time amount which takes S component 
caught in the form of a nickel sulfide to emit as S02 take [ S component prehension operation by the 
nickel oxide added by three way component catalyst 30b comes to be saturated to take into 
consideration ] into consideration to change according to an engine operation condition etc., and sets 
up rich-ized time amount and the Lean-ized time amount in it. That is, each of rich-ized time amount 
and the Lean-ized time amount is preferably set as a value equal to the saturation time and emission 
time amount which are decided according to an engine operation condition etc. However, even if it 
sets rich-ized time amount and the Lean-ized time amount as a fixed value, H2S depressor effect can 
be acquired. 

[0041] Drawing 4 shows the case where an A/F modulation from which an average air-fuel ratio 
serves as a value 14.3 in change of H2S concentration in the exhaust gas of the three way component 
catalyst 30b lower stream of a river accompanying the temperature rise of NOx catalyst 30a by lag 
control of ignition timing when an air-fuel ratio is maintained to constant value 14.3 is performed. 
Although an air- fuel ratio is equivalent by performing the A/F modulation which changes an air- fuel 
ratio periodically between a rich side and the Lean side during engine operation compared with the 
case of engine operation with a fixed air-fuel ratio so that drawing 4 may show, it turns out that 
emission of H2S is controlled. 

[0042] If H2S release-inhibiting operation at step S6 is carried out, H2S concentration in exhaust gas 
will decrease, therefore an H2S emission rate will also decrease. By the fall of this H2S emission 
rate, the degree of the odor accompanying H2S emission decreases. At step S5 following step S6, it 
is distinguished from S purge mode setting point in time whether predetermined time passed, and if 
this distinction result is negation, it will return to step S3. 

[0043] Thus, according to whether an H2S emission rate exceeds a predetermined value, S purging 
operation or H2S release-inhibiting operation is alternatively carried out until predetermined time 
passes since S purge mode setting time. And it is judged that the emission of S component by which 
occlusion was carried out to NOx catalyst 30a, i.e., playback of the purification capacity of NOx 
catalyst 30a, was fully performed when distinguished at step S5 that predetermined time has passed 
since S purge mode setting time, S purge mode is canceled (step S7), and compulsive S purge 
control is completed. 

[0044] If the failure of S purge conditions is distinguished in step SI, it will be distinguished whether 
the H2S emission rate has exceeded the predetermined value (step S8). Since a judgment at this step 
S8 is performed like a judgment at the above-mentioned step S3, that explanation is omitted. And if 
it is distinguished at step S8 that the H2S emission rate has exceeded the predetermined value, H2S 
release-inhibiting operation will be performed (step S9). H2S release-inhibiting operation by step S9 
is the same as that of the thing of the above-mentioned step S6, and omits the explanation. If an H2S 
emission rate increases by nature S purge also when it is not during S purging operation as 
mentioned above for example, H2S release-inhibiting operation will be carried out, and generating of 
the odor accompanying emission of H2S is prevented beforehand. 

[0045] this invention is not limited to the thing of the above-mentioned operation gestalt, but is 
deformable to versatility. For example, although it was made to carry out sulfur component emission 
control (compulsive S purge) to which emission of the sulfur component from NOx catalyst 30a is 
urged with the above-mentioned operation gestalt Since an H2S emission rate can be controlled by 
carrying out the A/F modulation (step S9 of drawing 2 ) of the above-mentioned operation gestalt, 
for example even if it faces the exhaust emission control device of this invention the emission of 
H2S by nature S purge, it is not indispensable to carry out compulsive S purge (air-fuel ratio 
immobilization) by this invention. 
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[0046] Moreover, although the three way component catalyst was formed in the lower stream of a 
river of the NOx catalyst of exhaust air purification catalyst equipment as an H2S release-inhibiting 
catalyst while the exhaust air purification catalyst equipment arranged on a contiguity three way 
component catalyst and its lower stream of a river constituted the catalyst system of an exhaust 
emission control device from the operation gestalt, in this invention, such a configuration is not 
indispensable and should just be equipped with the NOx occlusion catalyst equipment which 
discharges [ occlusion and ] NOx in exhaust gas. And also in the exhaust emission control device 
which does not possess an H2S release-inhibiting catalyst on the lower stream of a river of NOx 
occlusion catalyst equipment, it is refreshable in the purification capacity of the NOx occlusion 
catalyst equipment carried out S poisoning, controlling generating of the odor by emission H2S by 
carrying out the above-mentioned A/F modulation, corresponding to the H2S emission rate from 
NOx occlusion catalyst equipment. 

[0047] When performing sulfur component emission control (compulsive purge S) in this invention, 
although the control means for compulsive purge S can constitute from a temperature-up control 
means to which the temperature up of the Air Fuel Ratio Control means (air-fiiel ratio fixed means) 
and the NOx occlusion catalyst equipment which controls the air- fuel ratio of the gaseous mixture 
supplied to an internal combustion engine to a rich air- fuel ratio like an operation gestalt carries out, 
it is not limited to this but can constitute the compulsive S purge control means which consists of 
either an Air Fuel Ratio Control means or a temperature-up control means. 

[0048] Although a temperature up control means is good also as a configuration which consists of an 
ignition timing control means to which the lag of the ignition timing is carried out like an operation 
gestalt, it is not limited to this. For example, in the case of the lean combustion internal combustion 
engine of the injection type in a cylinder, the fuel-injection control means to which additional fuel 
injection is made to carry out like an expansion line in addition to main fuel injection can constitute a 
temperature up control means. Moreover, a temperature up control means may carry out the 
temperature up of the NOx occlusion catalyst equipment further in assistance, when the temperature 
of NOx occlusion catalyst equipment becomes more than the temperature suitable for the desorption 
of the sulfur component by which occlusion was carried out more highly than the activity 
temperature to NOx occlusion catalyst equipment, or laying temperature lower than it. 
[0049] according to the exhaust emission control device equipped with compulsive S purge control 
means, when the amount of occlusion of the sulfur component (S component) by NOx occlusion 
catalyst equipment increases, sulfur component emission control (S purge) carries out — having — 
consequently, NOx occlusion catalyst equipment — a rich air- fuel ratio — and — or it is exposed to a 
hot ambient atmosphere, and is urged to emission of S component from NOx occlusion catalyst 
equipment, and necessary NOx purification effectiveness is maintained. 
[0050] Moreover, when compulsive S purge control means may follow catalyst regeneration 
information or the poisoning information by the sulfur component, and is based on catalyst 
regeneration information, for example, it is distinguished that the catalyst regeneration frequency 
within a predetermined period (frequency where desorption of a sulfur component is performed) is 
lower than predetermined frequency, or when the amount of poisoning presumed from poisoning 
information is larger than a predetermined value, it is easy to perform sulfur component emission 
control. Poisoning information can be- searched for from a lean combustion internal combustion 
engine's fuel consumption and operation time (car mileage), or the output of the NOx sensor which 
detects the NOx concentration in exhaust gas. 
[0051] 

[Effect of the Invention] The exhaust emission control device of this invention operates an air-fuel 
ratio fluctuation means based on the hydrogen-sulfide emission rate from the NOx occlusion catalyst 
equipment presumed based on engine operational status. The purification capacity of the NOx 
catalyst equipment carried out S poisoning is reproducible, controlling generating of the odor by 
emission into the atmospheric air of the exhaust gas containing a hydrogen sulfide (H2S), since an 
exhaust air air- fuel ratio is mostly fluctuated to the rich and Lean side on the basis of theoretical air 
fuel ratio by this. 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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OM, RAM. ^FSffcteRAM^) . tfifeMSilg <C 
PU) . #-fv#3>£^£<i;i. *©A^WJ(c«^n 40 
i» (-;Hz>lM 1 a. ^7>^ft-fe>-t^l 3. jSS-fe> 
•9-16. NOxt>t32 ^©#«-fe ^m&teffiZ 
ft. ^©W^M«:«^A7-7^4^^ig«^6^*sS 

[0 02 4] i>^>SfE8HJfflJK:ra;iL.-t. ECU4 0 
«. S«-fe>-!fS^6A^tfc^tB«$RK:*^^r^ 

•9-1 U*6©XD? h;mgt»$B0th££'7>i'ft-t2 
>tM 3 55>6©^7>^fttffRK:*-^^-C^tBtfcx> 50 
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-rs&BWrtBE (s*¥*MW&EEPe> ^*&e>n. c 

©aiSPF^lW^EEPe4i>^>llKj$StS«Ne4tCj6: 

P e4 x > 5? >@ISiSUtN ei *» h £ ft -2. g«£ 
mtt (B«A/F) CC*^>T*fWM«*J8B£Sft 

[002 5] #S0BBMrcW:. ^tC^TH, SfittlifflJ 
WW»^-^>**ECU4 0tCJ:0SBW3n. C©W» 

NO x>*-5*©fc»©fflllSJt«1»#E CU 4 0©IHfflrF 

S 2^fefr*sjgRfi L/T ^-5 *>5*>*fipJJ5J3 ft 
2, (Xt^^'S 1) . S^-^frB«^tcS^"5J*|-C 
«*,«. WS©5SaWS^-y*J»7l/A:l^^*»6 
©'J ->««BI^^ft*ff^nB*W3SenilK:«Lfc4 

NOxHi3 0 atC®j^Sn/cSOx©JtS«Q 
[0 02 6] C©S^'-y^fISlJtC*/c»). i^SO 

x*j»Qs*jm«^sc ( i ) frh*&t>inz> 0 

Qs= Qs(n-l) + AQf- K-Rs -(1) 

K=Kl- K2 • K3 -C2) 

Rs= a - Rl- R2 • dT -(3) 

CCt. Qs(n-l)ttJt^SOx©Ma©BfiI5Ifii. AQf 

[0027] K«. ±IB©^ ( 2 ) 3&>e>iH»;**i£*§iE 
^■C$>0. ^MttA/F. ^^©S^WafcctO'M 

^sst cat©-en-e*a(ct£; c?t««fl[^**-r 3 -o© 

StSiSK 1 , K2RO'K3©fS-Cft3n&. RsiJ. 

^ (3) frh-x&hti&o ^ (3) * ( aitm&mm% 

-^-XOmnmm^nkb. RiRO : R2«. ftt^gTca 
tte J: CFS*8Jt A/F ©-£ ti-enccjt: C fcSttti^^ 

[002 8] S*J&i&gTcat». mm^>^ 1 6 IC Jz 0 

gfsnifeo-c. c©MS^iEv^7-K:*jt,>r. 

«KDltt«jBU*TcatiSf««flE4©«iEtt. a«¥*Wr 
«£EPeix>5»ia«iaiffflMBNe4©«l«-C^A6n 

[0 02 9] S -»"«-5^fefr©fi61[3WX -CflJ^iJ 
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•tv h§ft-ca>e>t2«&Sft£ (^f ^S2) t 

t. H,sttiiiaflWttt>%i^iiDK:»-rsH,sata©i* 

flnS^^M^fit^rilHl o T t, > £ 36»S**«W3S!1 3 ft £ ( * 
f^S3) t 

[0 03 0] HzSfeffijIS^. -fe^KJ^tfcmSft 

^^©H.s&wagwfg^&aibTkiii^. * 

e. lfMMrg*fc9©«A2««A/N. 4HL Mli 

[0 03 1 ] -J-ttto-fe. *ax>S?>«gtt»tc4»WS 

HT"^* W^SSJh, E C U 4 0 ©IBttSRSiCtt 
SSftSftS. ^It, ECU4 0©IWTT©i>J?>a 

samauK**»*ci teats. B^gm-r^tf. v 
[0 03 2] h, sfifetuag©«m©fcfe©^fii«. 

SfSttf 1 4©aPttia«Cl>SA*K:H, S©***«D 
sSttS^SfcH, S«&©TKffi(cttj£-rs<@ (JWT. 

pgwfflii^) tctasssft*. c©i®i?ffi»> #tc:gjt 

»*1 4*»6H, SjPfiWHSftfctL.TfcH, S«AM* 

te4. — *n^tfff±-«f«c«H,siiit«Lll<\ 
W5t«««taMc*& ttsst j c ttm t v < . 

JB»"Ctt. 4BI©W#4LT*3ftS8*jra* : y*^t' 
^{bLTfc*. *»tCJ&i;-C3S**IR»II*Vf 7 - (IS 

[0033] — *kc. s^-yt- HBBeea«:*-3-c 

T©«H»S*tt55£ (No) CCte-5. C©««CH,-Sfl[ 

apsaWfton* (xt ^S4) . s^-^»i£-c«. 
©mmnoxM^3 o a?ra7c#H»«:Ba-r^< . 
A/F*mm>v 9 rm&tt <mx.it 1 2 > «c»jii/-c 

cnK<tUNOxlliat3 0a%Sia3tf4. c 
©«te U » 5 L ^tb-C©x>^>ag«:<J: 0 . ««©* 
^±^JSAi|ac K> . ttftlttb&i S O x ©NAtCi&Kft- 
BMb09R4>Kfbic3R«(^Ucjn£UTN Oxi4i3 0 a 
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Kftl&Jh, ^l^©ilftWffl«cJ:S»jlMlfltJbJ¥tc 
#5NOxj^ffl«©-fc#£ra*oT. S^-^tflEit 

•rs. 

[0034] «Q6»«trw. _h«© J: -5 tciastsfts 

B«A/F lcm-3l>~C E C U 4 0 (C<fc 9 j£f4*4*B*'& 

c©»isw««{c*rjB-j-s®iwi#«c8eorjiB 
s«3&ssassns. stor. ecu4o, mummfr 

6.. BL^ffiaM^KfcSWW'Wt/HJR (0^BS) te 
10 6WCECU4 0Krtj«©*-fv«:j:»J. SfS^jKtk* 

BfJOTB(c*>*: k> mwi^mttt. tat y ? ^msticmm 

[0 03 5] Sr. S^-y©jfttftCj:o-CSOx©tt 
tt*s jlltf <b . y ? f^lttCTTH, S *J£fiRS ft -5 
#s. N O x te££ 3 0a ©T»lcRWfc=7attii 3 0 b tc 
8Hll3ft"Cl»SHWfc- » * JWC «fc f3 . H 2 S sWHMb- * 
^tcfitbSft*. C<D«I«:. H,Stf=7cfttiK3 0b 

jc«j»sfts©-e, ASW»^ttfflsn*»^*©H, 
20 [0 03 6] S' , c---*?siSK:fll&*?-?:7S4K:ifcbk 

■C. X^-^^S 2-C|3Ki$nfc^^-7fCctSigB#B#rBl* 

5). S^-~S?ft»l*|IB*sffffil^llBCC»WtJteWti«. N 
OxJ$dtf£3 0 hifih<OS^m^tm^nt>tiX^tji 

^T©f»j^«> tssox KitQ s immmsnrrt tt 

[0037] ±!B©J:^tCNOx|j^3 0 ar©S)555' 
30 ©STctC^o-C^T-SH, S»=7cfttJi3 0 btCKlj 
<*ftS#. NOxM»3 0 atC!RjK3nrt,»A:S^S 

•si. h, s&mmm*{m-fZ'<< . s^-y» 

6H, Sttffl»«iIK'^©«J**3Wf toti* Uf^ 7* 
S6) . 

[0038] C©H,Sftffi»lWiME"Ctt. ECU40 

(cj;D. a*A/F*sffl»fflS8Jt*aiut:saiisn 

40 -5. Tteto%. H3«c^TJ:5tc. g^A/Ftt. gfje 
jgJWTcycleSK. «;??«©il@*A/F*fcB'; 
->ffll©af2B«A/FR:3StC|SBesn*. CCt, 
IlS^21iA/F(t H, StetH«)$ljaK*(c*J 
ttSS«A/F©¥^ffi*S^--^{gil-5Jtl^ffl (« 
9L\t7.=yA V y f ^-C&S^ 14.3 U » ^ffl'J© 

»i 2) i-r-Sct^tefiifc-en^ns^sns. -eu 

U 4 0 K «fc 0 MMWi^ftl 3 ft. c ©j^WS WSt 5 
-*Kfie-j-r*8fWI*#6*SHBHB«iSft. £^ 
50 tCj60'C!RA^5vfi3& J ll3S3ft-5. tto'r. ECU4 0 
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[0039] ±ie©H 2 smmnmmmt. =7vm.&3 

K^SH, swmrpm (H, s + n i o— n i s + o 2 > 

mit&mm ^zi&x. =7cftt^3 o b icmt- v >r 

ZhOX'&Z (N i S + 3/2 *0 2 -»N i 0+ S 
O,) „ 

[0040] &*>\ y v ?2Mtb t y ->&mt<Dffl-c 
r. mm<D y y ?-itmmict>tcz> y ? *&m!cmk±m 

mm-?Z£*>t / C^-Ci>&l^ £<DWr£. H7C^K3 0b 

aw^uu. -r&fc*^ ^KB. y ^{tutrafc J: 

TSo fii>. y 9^iti«iiB49^:cfy-><b«Fiai*HS« 
[oo4i]04B > ^jkmmommmicjz^Nox 

Mm3 0 a©fflJ*Lh#CCfl£^=7cftfc«3 0 bT«©i*' 
X#©H 2 S«lS©SE<t*. ^$J:b*-^fit 14. 3 tC 
IB#tyfcJ§£*» J:cWS$*Rtfc**II 14.3 ift&J: 5 
&A/F^f)i£tTofci«^teol>T^-r. ®4^6to*> 

£ J: *> *c > -^©^ifc-roasiaKoJS-^tctb^-c . 
«WiME«f tcS«ttt* y * y->«4©BBt?HJB 
ft(t^9#*£A/F^I8£tT5C£K:<i:»)\ » 

H 2 S&ftijig&i£4>-r&. C©H 2 SS0iJjtgcr>ffiTK: 
7"S6Ki<^7 i 7 yS5t«:SA-i;*- FRJ&fcg 

[0043] c ©ttK . s /<-s?*- Ftt&t£ft> 

mmm&&miRff)icmm2 tiz>o tor. sx-s?* 
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- KK£M*> fcfrSBSWJWIlii Ofc Ci^Xf^ys 
Sfife^Dttttl. -rfcfofcNOxj)*«3 0 a<omtmt)<D 

[0 044] Xf^S 1 (CfeliTS^-^feft©^ 
10 8 T ©SBtJiJJB* f - 5.7"S3 ~C<Om% t IstftfCff 

^•5©-c. ^©t&Hj^us-rs, -eu-c. H 2 stfcfcH 

20 [004 5] *^«. JilS9B^»©«>©K:l!RffiSn 
«. NOxjtt»3 0a*»6©WE»fi8»®8cffi*fi-r«E» 

*»M<WiP«iWt«R»e«SS^-^lcJ:*H, S 
(H2©^f? yS9) ^rHife-r-SC tic J: OH, Sft 

[ o o 4 6 ] ttc> mmmmx-it. mfmitm&<Dtm 
»tassK:j£DTma±S20A/F^gs*^66-rsc 

4tc«fe»). ttfflH,SR:J:**»©»*t*»«l/-3o. 

40 s^s^n/cNOxfRjifiiyi^go^^btg^^wipF^ 

[0 047] ^WU:*$l,»-C5SI|^K9-ScffiSlI® (§S$IJS 

w. numeric, rt^wtc^sti^ti^m© 
so [0 048] «a»oiap^ie«. nwsnc!>i: 5 k. jfcfc 
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\t. NOx®mfmmm(D&m&. -e©r£&&jsj:Dk 
;«;< ion o x ©jaM^aic©®^ titci&nf&fr<Ds& 

[0 049] ^$Us^--^$«©^S*<i^./c^m^b^ 
gKcfcn«. NOx©j^^gK£3?fESfj&# (Sfig 
©©jSfij&^if^UfcittCiSII^&ffi^Jffll (S^ 

^tffcn, c©iism.. NOx©jiftfe^g* 3 'J ? 

[0050] ^js^-s^fp^iaw:. 
it tc immf&ftic ct ^>M#tt mcstwj-r s & ©-e 

tt&MflKB£l9ll£ <**Jifc^K*#fTfeftS*US> ** 

fSBUJD *fc«^^4KDNOx?^^ai-r-S 
N O x -fe > If© ffl;*} #> 62fcaf>-& C i £ £ . 
[0 05 1 ] 4 
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ks-3<,»-c jtse s n * n o x wmmgmfr 6©»ffc* 
mt v-^mticmbz&zwc. mit^m <h,s> 

Loo. S8SSnfcNOx)iBS^I©M«^§ff4 
[0ffl©B3#ftl&BJ] 

io [®i] *mw<D-nimmK£zmm&<t&&%mffi 

[0 2] ilK^Lfcl^Wa-'? KCcfcr)3M&$ft 
S9iJWS^— S^WW^— ^>©7P- 5 s - b-C$>2>o 

im 3 ] a 3 ©»mpju-^ >-cnsfe$ n-s s /f - s^wm 

apg©5fta>©A/FSE»KteWSB«A/F©l^|fflfl«0C 

{k*^f0-e*£. 

[04] nmsm±m-ic&5mtfxtp<DH t sigtm<oft 

Mt^, -^^tkr©^waefccfc<^A/F^p^ 
^5«BB«IE©55WK:oi»r5%"J-|a-e*S. 
20 [flHt©BWn 

i x>^> («ffjK^jRi»n) 

1 4 SHMf (ttfttiUft) 

30 tfAWtttKM 

30a NOxfe&Ji (NOxlSlMgg) 

30b htcm^ ( h , s 0cttij9«n»i»sa ) 



[0i ] 



[03] 




30a 30b 



Tcycle 
1 



A/P9— > 



I 



X 



J&1B«A/F 



[04] 



H2S«S (ppm) 




B# DO 
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[H2] 



(H2SttB»MMtp) 
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HUSHED 
3 1 0 



F I 
F02D 



(##) 



41/14 



3 1 0 L 



F £ — 3C091 AA17 AA28 AB03 AB06 BAOO 

BAH BA13 BA14 CB02 CB03 
CB05 DB06 DB08 DB09 DB11 
DB15 DC03 EAOO EA01 EA05 
EA07 EA16 EA17 EA18 EA33 
EA38 FA14 FA17 CBOIZ 
CB02W GB02Y GB03W CB03Y 
CB05W GB06W GBIOW GBIOY 
HA12 HA36 HA37 HA42 
3G301 HAOl HA04 HA06 JA02 DA21 
JA33 KA09 KA12 KA28 KB07 
LAOO mOl MM1 MM8 NA06 
NA08 NC01 NC04 ND02 NE01 
NE12 NE23 PA01A PA01Z 
PAHZ PB03A PB03Z PB05Z 
PDOIZ PD11Z PDL2Z PE03Z 
PE08Z 



